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Chapter 2- 


Relations and functions 


SHORT ANSWER TYPE 


1. Let A = {-1, 2, 3} and B = {1, 3}. Determine 
(i)AxB 
(iii) Bx A 
(iii) Bx B 
(iv) AxA 
Solution: 
According to the question, 
A= {-1, 2,3} and B = {1, 3} 
G)AxB 
{—1, 2,3} x {1, 3} 
So, A x B= {(-1, 1), (-1, 3), 2, 1), 2, 3), G3, 1), (3, 3)} 
Hence, the Cartesian product = {(—1, 1), (-1, 3), (2, 1), (2, 3), (3, 1), G, 3)} 
Gi) BX A. 
{1,3} x {-1, 2, 3} 
So, B x A= {(1, -1), C, 2), C1, 3), 3, -1), 3, 2), G, 3)} 
Hence, the Cartesian product = {(1, —1), C, 2), C1, 3), (3, -1), (, 2), (3, 3)} 
Gu) BxB 
{1, ox{ 1 
So, B x B = {(1, 1), C1, 3), G, 1), G, 3)} 
Hence, the Cartesian product = {(1, 1), C1, 3), (3, 1), @, 3)} 
Gv) AxA 
{—1, 2,3} x {-l, 2, 3} 
So, Ax A= {(-1, -1), (-1, 2), (-1, 3), 2, -1), (2, 2), 2, 3), (3, -1), G, 2), (3, 3)} 
Hence, 
the Cartesian product ={(—1, —1), (-1, 2), (1, 3), (2, -L), @, 2), (2, 3), (3, -L), (3, 2), G, 3)} 


2.1f P={x:x<3,xEN}, Q= {x:x<2,x € W}. Find (P U Q) x (P/N Q), where W is the set of 
whole numbers. 
Solution: 
According to the question, 
P= {x: x <3,x EN}, Q= {x: x <2, x EW} where W is the set of whole numbers 
P=t1.2} 
Q= {0, 1, 2} 
Now 
(PUQ) = {1, 2}U{0, 1, 2} = {0, 1, 2} 
And, 
(PNQ) = {1, 2}N{0, 1,2} = {1, 2} 
We need to find the Cartesian product of (PUQ) = {0, 1, 2} and (PNQ) = {1, 2} 
So, 
(PUQ) x (PNQ) = {0, 1, 2} x {1, 2} 
= {(0, 1), (0, 2), A, D, C, 2), 2, 1), 2, 2)) 
Hence, the Cartesian product = {(0, 1), (O, 2), (1, 1), 1, 2), (2, 1), (2, 2)} 


3. If A={x:xE€ W,x <2}, B={x:xEN,1<x< 5}, C= {3, 5} find 
(i) Ax (BN C) 
(ii) Ax (BUC) 
Solution: 
According to the question, 
A= {x:x €W,x <2}, B={x:x EN, 1 <x <5} C= {3,5}; W is the set of whole numbers 
A= {x:x €W,x <2} = {0, 1} 
B={x:x EN,1<x<5}= {2, 3,4} 
(1) 
(BNC) = {2, 3, 4} 9M {3, 5} 
(BNC) = {3} 
A x (BNC) = {0, 1} x {3} = (©, 3), CL, 3)5 
Hence, the Cartesian product = {(O, 3), (1, 3)} 


(11) 

(BUC) = {2, 3, 4} U {3, 5} 

(BUC) = {2, 3, 4, 5} 

A x (BUC) = {0, 1} x {2, 3, 4, 5} = {(0, 2), (O, 3), (0, 4), (0, 5), C1, 2), (1, 3), C1, 4), C1, 5)} 
Hence, the Cartesian product = {(O, 2), (O, 3), (0, 4), (O, 5), C1, 2), (1, 3), (1, 4), C1, 5)} 


4. In each of the following cases, find a and b. 
(i) (2a + b, a— b) = (8, 3) 
(11) (a/4 , a— 2b) = (0, 6 + b) 
Solution: 
(1) 
According to the question, 
(2a + b, a— b) = (8, 3) 
Given the ordered pairs are equal, so corresponding elements will be equal. 
Hence, 
2a+b=8 and ab =3 
Now a—b = 3 
=>a=3+b 
Substituting the value of a in the equation 2a + b = 8, 
We get, 
2(3 +b6)}+b6=8 
>6+2b+b=8 
=> 3b=8-6=2 
=> b= 2/3 
Substituting the value of b in equation (a—b = 3), 
We get, 
=>a-2/3=3 
=>a=3+42/3 
>a=(94+2)/3 
>a=11/3 
Hence the value of a = 11/3 and b = 2/3 respectively. 


(11) 
According to the question, 


(=,a—2b) = (06 + b) 


Given the ordered pairs are equal, so corresponding elements will be equal. 
a/4 = 0 anda—2b=6+b 

Now a/4 = 0 

>a=0 

Substituting the value of a in the equation (a—2b = 6 + b), 
We get, 

QO—2b=6+b 

=-2b-b=6 

=>-3b=6 

=> b=- 6/3 

=>b=-2 

Hence, the value of a = 0 and b = — 2 respectively 


5. Given A = {1, 2, 3, 4, 5}, S = {(x, y) : x € A, y € A}. Find the ordered pairs which satisfy the 
conditions given below: 
(i)x+ty=5 
(ji)x+y<5 
(iii) x+y >8 
Solution: 
According to the question, A = {1, 2, 3,4, 5}, S = {(x, y): x €A, y EA} 
GQ)x+y=5 
So, we find the ordered pair such that x + y = 5, where x and y belongs to set A= {1, 2, 3, 4, 5}, 
1+] =95 
1] +2 =$8 35 
1+3=445 
1 + 4=5=> the ordered pair is (1, 4) 
L353 =635 
2 +fh= 37—5 
2+2=4¢5 
2+3=5= the ordered pair is (2, 3) 
2+4=645 
2t5= 755 
3+ 1=445 
3 + 2 =5=> the ordered pair is (3, 2) 
3+3=645 
3+4=745 
3+5=845 
4+ 1=5=> the ordered pair is (4, 1) 
4+2=645 
4+3=745 
4+4= 845 
4+5=945 


5+ 1=645 

Sry — 725 

5+3 = 845 

5+4=945 

5+5= 1045 

Therefore, the set of ordered pairs satisfying x + y =5 = {(1,4), (2,3), (3,2), (4,1)}. 


Gi)x+y<5 

So, we find the ordered pair such that x + y<5, where x and y belongs to set A = {1, 2, 3, 4, 5} 
] + 1 = 2<5 = the ordered pairs 1s (1, 1) 
] + 2 = 3<5 = the ordered pairs 1s (1, 2) 
] + 3 = 4<5 => the ordered pairs 1s (1, 3) 
1+4=5 

1+5=6>5 

2+ 1 =3<5 = the ordered pairs is (2, 1) 
2+ 2 =4<5 = the ordered pairs is (2, 2) 
2+3=5 

2+4=6>5 

2+5=7>5 

3 + | =4<5 = the ordered pairs is (3, 1) 
34+2=5 

34+3=6>5 

34+4=7>5 

34+5=8>5 

4+1=5 

4+2=6>5 

4+3=7>5 

44+4=8>5 

44+5=9>5 

5+1=6>5 

5+2=7>5 

5 +3.=8>5 

5+4=9>5 

5 +p = [WS 

Therefore, the set of ordered pairs satisfying x + y< 5 = {(1,1), 1,2), 1,3), @, 1, @,2), 3,1}. 


(ili)X +y >8 

So, we find the ordered pair such that x + y>8, where x and y belongs to set A = {1, 2, 3, 4, 5} 
1+1=2<8 

1+2=3<8 

1+3=4<8 

1+4=5<8 

1+5=6<8 

2+1=3<8 

2+2=4<8 

2+3=5<8 


2+4=6<8 


2+5=7<8 
3+1=4<8 
34+2=5<8 
3+3=6<8 
34+4=7<8 
34+5=8 
4+1=<8 
4+2=6<8 
44+3=7<8 
44+4=8 
4 +5 =9>8, so one of the ordered pairs is (4, 5) 
5+1=6<8 
5+2=7<8 
5+3=8 


5 + 4 = 9>8, so one of the ordered pairs is (5, 4) 
5 + 5 = 10>8, so one of the ordered pairs is (5, 5) 
Therefore, the set of ordered pairs satisfying x + y > 8 = {(4, 5), (5, 4), (5,5) }. 


6. Given R = {(x, y) : x, y € W, x” + y” = 25}. Find the domain and Range of R. 
Solution: 
According to the question, 
R = {(x, y): x, y EW, x? + y? = 25} 
R= {(0,5), (3,4), (4, 3), (5,0)} 
The domain of R consists of all the first elements of all the ordered pairs of R. 
Domain of R = {0, 3, 4, 5} 
The range of R contains all the second elements of all the ordered pairs of R. 
Range of R = {5, 4, 3, 0} 


7. If Ri = {(x, y) | y = 2x + 7, where x € R and —5 <x <5} is a relation. Then find the domain and 
Range of Ri. 
Solution: 
According to the question, 
Ri = {(x, y) | y = 2x +7, where x ER and—5 <x <5} is a relation 
The domain of Rj consists of all the first elements of all the ordered pairs of Rj, 1.e., x, 
Itis also given —5 S&<5. 
Therefore, 
Domain of Rj = [—5, 5] 
The range of R contains all the second elements of all the ordered pairs of Rj, 1.e., y 
Itis also given y = 2x +7 
Now x € [-5,5] 
Multiply LHS and RHS by 2, 
We get, 
2x € [-10, 10] 
Adding LHS and RHS with 7, 
We get, 


2x +7 € [-3, 17] 

Or, y € [-3, 17] 

So, 

Range of Ri = [—3, 17] 


8. If R2 = {(x, y) | x and y are integers and x? + y* = 64} is a relation. Then find R2. 
Solution: 

We have, 

Ro = {(x, y) | x and y are integers and x” + y* — 64} 

So, we get, 

x? = 0 and y’ = 64 or x” = 64 and y* =0 

x = 0 and y = +8 or x = +8 and y = 0 

Therefore, R2 = {(0, 8), (0, —8), (8,0), (—8,0)} 


9. If Rs = {(x, |x| ) |x is a real number} is a relation. Then find domain and range of R3. 
Solution: 

According to the question, 

R3 = {(x, |x|) |x is a real number} is a relation 

Domain of R3 consists of all the first elements of all the ordered pairs of R3, 1.e., x, 

It is also given that x is a real number, 

So, Domain of R3 = R 

Range of R contains all the second elements of all the ordered pairs of R3, 1.e., 

It is also given that x is a real number, 

So, [x] = [R| 

=> |x|=0, 

i.e., |x| has all positive real numbers including 0 

Hence, 

Range of R3 = [0, «) 


x| 


10. Is the given relation a function? Give reasons for your answer. 
(i) h = (4, 6), (3, 9), (— 11, 6), (3, 11)} 
(ii) f = {(x, x) | x is a real number} 
(iii) g = n, (1/n) |n is a positive integer 
(iv) s = {(n, n’) | nis a positive integer} 
(v) t= {(x, 3)-|-xis-a_real number. 
Solution: 
(1) According to the question, 
h= {(4, 6), (3, 9), 11, 6), (3, 11)} 
Therefore, element 3 has two images, namely, 9 and 11. 
A relation is said to be function if every element of one set has one and only one image in other 
set. 
Hence, h is not a function. 


(11) According to the question, 
f = {(x, x) | x is a real number} 
This means the relation f has elements which are real number. 


Therefore, for every x € R there will be unique image. 

A relation 1s said to be function if every element of one set has one and only one image in other 
set. 

Hence, f is a function. 


(111) According to the question, 

g =n, (1/n) |n is a positive integer 

Therefore, the element n is a positive integer and the corresponding 1/n will be a unique and 
distinct number. 

Therefore, every element in the domain has unique image. 

A relation 1s said to be function if every element of one set has one and only one image in other 
set. 

Hence, g is a function. 


(iv) According to the question, 

s = {(n, n’) | nis a positive integer} 

Therefore, element n is a positive integer and the corresponding n7 will be a unique and distinct 
number, as square of any positive integer is unique. 

Therefore, every element in the domain has unique image. 

A relation is said to be function if every element of one set has one and only one image in other 
set. 

Hence, s is a function. 


(v) According to the question, 

t = {(x, 3) | x is a real number. 

Therefore, the domain element x 1s a real number. 

Also, range has one number 1.e., 3 in it. 

Therefore, for every element in the domain has the image 3, it 1s a constant function. 

A relation is said to be function if every element of one set has one and only one image in other 
set. 

Hence, t is a function. 


11. If f and g are real functions defined by f (x) = x? + 7 and g (x) = 3x + 5, find each of the 
following 
(a) f (3) +8 (5) 
(b) £@/2) x g(14) 
(c)f(—2) +g (1) 
(d) f(t) -f(- 2) 
(e) (f(t) — £(5))/ (t— 5), if t #5 
Solution: 
According to the question, 
f and g are real functions such that f (x) = x? + 7 and g (x) = 3x +5 


(a) f (3)+g (5) 
f (x) =x74+7 
Substituting x = 3 in f(x), we get 


f (3) =37+7=94+7=16...(i) 
And, 

g (x) =3x+5 

Substituting x =—5 in g(x), we get 


g (—5) = 3(-5) +5 =-—15 +5 =—10 neeaees 


Adding equations (1) and (11), 
We get, 
f(3)+g (5) = 16-10 =6 


(b) £(%) x g(14) 

f(x) =x*4+7 

Substituting x = 2 in f(x), we get 
{(%) =(*W#P+7=%4+7=29/4 ...(i) 
And, 

g (x) =3x+5 

Substituting x = 14 in g(x), we get 


g (14) =3(14) +5 =424+5=47.......... 


Multiplying equation (1) and (11), 
We get, 
{(%2) x g14) = (29/4) x 47 = 1363/4 


(c) f(-2) +1) 
f(x) =x*4+7 

Substituting x = —2 in f(x), we get 

f (2) Ge(—2)"faa 7 = 44+7=11........ (1) 
And, 

g (x) =3x+5 

Substituting x =—1l in g(x), we get 

g (-1) =3(-1) +5 


Se ee (11) 
Adding equation (1) and (11), 
We get, 


f (“ye on — We 1+ 2 = BB 


(d) f()-f£- 2) 

f (x)=x*4+7 

Substituting x = tin f(x), we get 
yea VP eecaece, (i) 

Considering the same function, 
f(x) =x*4+7 

Substituting x =—2 in f(x), we get 
f (-2)=(-2 +7=447H11....... (ii) 
Subtracting equation (1) with (11), 
We get, 
f()-fC2)=t+7-1l=t-4 


(e) (f(t) —f(5))/ (t—5), if t#5 

f (x)=x?+7 

Substituting x = t in f(x), we get 
f(t)=t?+7.....0. (1) 

Considering the same function, 

f (x)=x74+7 

Substituting x = 5 in f(x), we get 

f (5) = (5% +7=25+7 =32........ (ii) 
From equation (i) and (11), we get 


f(t)—f(5) t*7 + 7-32 


t—5 ts 
— t?-25 
— t-5 
a 
~ t—5 


But we know a*-b* = (a + b) (a-b), so above equation becomes, 


f(t)—f(5) 9 (t + 5)(t—5) 


t—5 t—5 
Cancelling the like terms, we get 
f(t) — f(5) 

=t+5 
= oa 


12. Let f and g be real functions defined by f (x) = 2x + 1 and g (x) = 4x — 7. 
(a) For what real numbers x, f (x) = g (x)? 
(b) For what real numbers x, f (x) < g (x)? 
Solution: 
According to the question, 
f and g be real functions defined by f(x) = 2x + 1 and g(x) = 4x —7 
(a) For what real numbers x, f (x) = g (x) 
To satisfy the condition f(x) = g(x), 
Should also satisfy, 
2x + L=4x-7 
=> 7+1=4x-2x 
=> 8=2x 
Or, 2x =8 
=>x=4 
Hence, we get, 
For x = 4, f (x) = g (x) 


(b) For what real numbers x, f (x) < g (x) 
To satisfy the condition f(x) < g(x), 
Should also satisfy, 

2x + 1 < 4x—7 


=>7+1< 4x-2x 

=> 8 < 2x 

Or, 2x > 8 

=>x>4 

Hence, we get, 

For x > 4, f (x) > g (x) 


13. If f and g are two real valued functions defined as f (x) = 2x + 1, g (x) = x* + 1, then find. 
(i) f + g Gil) f — g Gili) fg (iv)f/g 
Solution: 
According to the question, 
f and g be real valued functions defined as f (x) =2x + 1, g (x) =x’ + 1, 
ajf+g¢ 
>f+g=f(x) + g(x) 
=2x+1+x7+1 
=x*+2x4+2 


Gi) f—g 

= f—g =f(x)— g(x) 
= 2x + 1—(x* +1) 
= 2x — x? 


(111) fg 
>fg =f(x) g(x) 
= (2x + 1)(x* +1) 
= 2x(x? ) + 2x(1) + 1(x*) + 1(1) 
=x? PO spaxcrael 
= 2x? 4+x*+2x4+1 


(iv) f/g 
f/g = f(x)/g(x) 
f (2x+1) 
=> - => —— 
g cee I 


14. Express the following functions as set of ordered pairs and determine their range. 
f: X — R, f (x) = x° + I, where X = {-1, 0, 3,9, 7} 
Solution: 
According to the question, 
A function f: X >R, f (x) = x° + 1, where X = {-1, 0, 3, 9, 7} 
Domain = f is a function such that the first elements of all the ordered pair belong to the set X = 
{—1, 0, 3, 9, 7}. 
The second element of all the ordered pair are such that they satisfy the condition f (x) = x° + 1 
When x =-— l, 
f(x)=x?4+1 
f(—1)=C 1)? 4+1=-—1+4+1=05 ordered pair = (—1, 0) 


When x = 0, 

f(x)=x?4+1 

f (0) = (0) + 1 =0+ 1 = 1> ordered pair = (0, 1) 

When x = 3, 

f(ix)=x4+1 

f (3) =() + 1=27+ 1 = 28> ordered pair = (3, 28) 
When x = 9, 

f(x)=x?4+1 

f (9) = (9) + 1 =729 + 1 = 7305 ordered pair = (9, 730) 
When x = 7, 

f(ix)=x°4+1 

f (7) =(7 + 1 = 343 + 1 = 3445 ordered pair = (7, 344) 
Therefore, the given function as a set of ordered pairs is 
f= {(-1, 0), (O, 1), (3, 28), (7, 344), (9, 730) } 

And, 

Range of f = {0, 1, 28, 730, 344} 


15. Find the values of x for which the functions 
f (x) = 3x?— 1 and g (x) =3 + x are equal 
Solution: 

According to the question, 

f and g functions defined by f (x) = 3x? — 1 and g (x) =3 +x 

For what real numbers x, f (x) = g (x) 

To satisfy the condition f(x) = g(x), 

Should also satisfy, 

3x*-1=34x 

=> 3x*-x-3-1=0 

=> 3x*-x-4=0 

Splitting the middle term, 

We get, 

=> 3x* + 3x — 4x4 =0 

=> 3x(x + 1)-4(% + 1) =0 

=> (3x —4)(x + 1) =0 

=> 3x -4=O0orx+1=0 

=> 3x =40rx==1 

>x =4/3, -1 

Hence, for x = 4/3, -1, f (x)= g (x), 

1.e., given functions are equal. 


LONG ANSWER TYPE 


16. Is g = {(1, 1), (2, 3), (3, 5), (4, 7)} a function? Justify. If this is described by the relation, g (x) = 
ax + B, then what values should be assigned to a and B? 
Solution: 

According to the question, 

g= {(1, 1), (2, 3), (3, 5), (4, 7)}, and is described by relation g (x) =ax + B 


Now, given the relation, 

g={, LD), @, 3), G, 5), 4, 7} 

g (x) = ax + B 

For ordered pair (1,1), g (x) = ax + B, becomes 
g(U)=all)+p=1 

>atp=1 

>a=1-8...(0) 

Considering ordered pair (2, 3), g (x) = ax + B, becomes 
g(2)=a(2)+B=3 

>2a+f8=3 

Substituting value of a from equation (1), we get 
= 2(2)+B=3 

>B=3-4=-1 

Substituting value of B in equation (1), we get 
a= 1-B = 1-C-1) =2 

Now, the given equation becomes, 

1.e., g (x) = 2x—l 


17. Find the domain of each of the following functions given by 


l 
® I l—cos x 


] 

ai) Jy = 
(ii) f(x) =x [a] 
; 7 x —x+3 
(1V) f (x) _ a | 
| 5K 
VY) SONAR 
Solution: 

(1) 

f(x) = qs 


According to the question, 

We know the value of cos x lies between —1, 1, 
—l1<cosx<l 

Multiplying by negative sign, we get 

Or 1 >—cos x >-1 

Adding I, we get 

2>1-—cosx=0...(4) 

Now, 


>cosx#l 
Or,x #2nn0 VnEZ 
Therefore, the domain of f = R—{2nz:nEZ} 


(il) 
i | 


f(x) = ——— 
(xX + |x| 
According to the question, 
For real value of f, 
x + |x| > 0 
When x > 0, 
x + |x] >05x+x>0>52x>05x>0 
When x < 0, 
x + |x] >05 x-x>0>52x>0>x>0 
So, x > O, to satisfy the given equation. 
Therefore, the domain of f = R* 


(111) 

f(x) = x|x| 

According to the question, 
We know x and |x| are defined for all real values. 
Therefore, the domain of f=R 


(Iv) 
. (x?—x + 3) 
a ee 


According to the question, 

For real value of 

x--140 

=> (x-1)(x + 1)40 

=> x—140 or x + 140 

=> x71 or x#-1 7 

Therefore, the domain of f = R-{-1, 1} 


(v) : 
\) = 28 


According to the question, 
For real value of 

28 —x 40 

=> x4 28 


Therefore, the domain of f = R—{28} 


18. Find the range of the following functions given by 


® fied = ii) f@)=1- |x-Q 
fy. Fix) 


Solution: 
(1) . 
f(x) = ——— 


According to the question, 
Let f(x) =y. 
3 


y= 


x3 (iv) f (%) = 143 cos2x 


2-—= 


=>x* ='2-— 


a 


= y>0 and 2y—3>0 

= y>0 and 2y>3 

=> y>0 and y = 3/2 

Or f(x)>0 and f(x) > 3/2 
f(x) € (— ©, 0) U [ 3/2, «) 


| 
= f(x) € (—o,0)U 5 0 
Therefore, the range of f = (— %, 0) U [ 3/2, ) 


(ii) f(x) = 1-+x-2| 

According to the question, 
For real value of f, 

|x—2|> 0 

Adding negative sign, we get 
Or —|x—2|< 0 

Adding | we get 

= |-|x-2|< 1 

Or f(x)<1 


=> f(x)E (co, 1] 
Therefore, the range of f = (—00, 1] 


(iii) f(x) = |x—3] 

According to the question, 

We know |x| are defined for all real values. 

And |x—3] will always be greater than or equal to 0. 
1e., f(x) >0 

Therefore, the range of f = [0, 0) 


(iv) f (x) = 1+4+3 cos2x 
According to the question, 

We know the value of cos 2x lies between —1, 1, so 
—l<cos 2x< | 

Multiplying by 3, we get 

—3< 3cos 2x< 3 

Adding 1, we get 

—2< 1+ 3cos 2x< 4 

Or, —2< f(x)< 4 

Hence f(x)€ [—2, 4] 

Therefore, the range of f = [—2, 4] 


19. Redefine the function f(x) = |x — 2| + [2 + x|,-3<x <3 
Solution: 
According to the question, 
function f(x) = |x—2| + |2 + x|, -3<x<3 
We know that, 
when x>0, 
|x — 2| is (x—2), x>2 
2 + x| 1s (2 +x), x>-2 
when x>0 
|x —2| is -(x—2), x<2 
|2 + x| is (2 + x), x<—2 
Given that, f(x) = |x—2] + |2 + x|, -3<x<3 
It can-be_rewritten_as, 
—(x— 2),-(2.4+ &)-3 = x<-2 
f(x) = 4 -(x= 2) + @2 + YX) 2 x< 2 
(x—2) + (24+ x),2<=x<=3 
Or 
(—=x + 2—-—4-45,-J3 223<-2 
f(x) = . +24+2+x,-2<=x<2 
. 2227 P24 22 ese 
Or. 


f(x) 


20. If 


x — 


4—2=x< 2 
2%,22xX=3 


| 42 =—x<—2 


l 


X + l then show that: 


I 
a. 


as 


Solution: 


(i) 
f(x) 


)=-46 


x—l1 
x+1 
substituting x by L/x, we get 


1 


a | 


(-)tAAGSO Ma jyotirgam 


Hence proved 


—x+i1 
Substituting x by — I/x, we get 


Pees 


“j\/2 
tq y L. i 


(-3) = 


Hence proved 


21. Let f(x) = Vx and g (x) = x be two functions defined in the domain R*U {0}. Find 
(i) (f+ g) (x) 
(ii) (f — g) (x) 
(ili) (fg) (x) 
(iv) (f/g) (x) 
Solution: 
(1) 
(f+ g)(x) 
=> (f + g)(x) = f(x) + g(x) 
=> f(x) + g(x) =Vk +x 


(il) 

(f— g)(x) 

=> (f- g)(x) =f&) = gO9- 
=> f(x) — g(x) KGkin TOU 


(111) 

(fz)(x) 

=> (fg)(x) = f(x) g(x) 
=> (fg)(x) = (Vx)(x) 
=> f(x)g(x)= xvx 


(iv) 
(T/q)(x) = £Ox)/g(x) 


‘tT. WX 
-(J@-¥ 
Multiplying and dividing by +/x. 
We get 


VX VX 
x 


tamso ma Jyotirgamaya 
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e Abundance of Content: Members gain access to an extensive repository of 
educational materials tailored to their class level. This includes various formats such 
as PDFs, Word files, PowerPoint presentations, lesson plans, worksheets, practical 
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Interactive Learning Environment: Teachers can engage in discussions, ask questions, 
and seek clarifications within the group, creating an interactive learning environment. 
This fosters collaboration, peer learning, and knowledge sharing among group 
members, enhancing understanding and retention of concepts. 
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experts, teachers, or experienced educators can benefit from their guidance, 
expertise, and insights on various academic topics, exam strategies, and study 
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support, and collaboration to take your teaching to new heights. To join, simply click 
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Together, let's empower ourselves & Our Students and 
inspire the next generation of learners. 
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tips and Viva questions, reference books, smart content, curriculum, syllabUs, 
marking scheme, toppers answer scripts, revised exam pattern, revised syllabus, 
Blue Print etc. here . Join Your Subject / Class WhatsApp Group. 


Kindergarten to Class XII (For Teachers Only) 


S) 
SS 
eS 
* 
S$ 
% 


79 


y 


7 urea is 


Class 1 Class 2 Class 3 


Class 5 Class 6 


Class 10 


Class 11 (Commerce) Class 12 (Science) 


Class 12 (Humanities) 


Class 12 (Commerce) Kindergarten 


Subject Wise Secondary and Senior Secondary Groups 
(IX & X For Teachers Only) 


Secondary Groups (IX & X) 


Science 


IT Code-402 


Hindi-B Artificial Intelligence 


Senior Secondary Groups (XI & XII For Teachers Only) 


‘A 
y 

ke 4 
I 4 


ndi Elective 


French 


Artificial Intelligence 


Other Important Groups (For Teachers & Principal’s) 


Principal’s Group Teachers Jobs 


Join School of Educators WhatsApp Groups 


mun 


You will get Pre- Board Papers PDF, Word file, PPT, Lesson Plan, Worksheet, pra@tical 
tips and Viva questions, reference books, smart content, curriculum, syllabUs, 
marking scheme, toppers answer scripts, revised exam pattern, revised syllabus, 
Blue Print etc. here . Join Your Subject / Class WhatsApp Group. 


Kindergarten to Class XII (For Students Only) 


Class 1 Class 2 Class 3 


Class 5 Class 6 


Class 7 Class 8 Class 9 


Class 10 


Class 11 (Commerce) Class 12 (Science) 


Class 12 (Commerce) Artificial Intelligence 
(VI TO VIII) 


Subject Wise Secondary and Senior Secondary Groups 
(IX & X For Students Only) 


Secondary Groups (IX & X) 


Science 


IT Code 


Artificial Intelligence 


Senior Secondary Groups (XI & XII For Students Only) 


ndi Elective 


Groups Rules & Regulations: 
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1. Share your valuable resources with the group. 
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4. Distribute WhatsApp group resources among your students. 
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